All chemicals were purchased from Sigma-Aldrich and S.D Fine Chemicals, Pvt. Ltd. India and used as received. The particle size and morphology of the samples were studied using Philips TECNAI F12 FEI Transmission Electron Microscope (TEM). The X-ray powder diffraction (XRD) patterns were recorded on a Rigaku diffractometer with Cu K radiation. X-ray Photoelectron Spectra (XPS) were obtained using a PHI Quantera SXM (ULVAC-PHI), which was equipped with a monochromatic Al K X-ray source.
Ethyl acetate, hexane and acetone were distilled before use. Silica gel (100-200 mesh) was used for column chromatography and reactions were monitored by thin layer chromatography (TLC) carried out on 0.25 mm silica gel coated glass plates 60F 254 using UV light as visualizing agent and iodine or KMnO 4 solution followed by heating as developing agent. 1 H NMR spectra were recorded at 300 MHz. The chemical shifts are expressed (ppm), referenced to TMS (0.00 ppm) peak. The following abbreviations were used to designate chemical shift multiplicities: s = singlet, br = broad, d = doublet, t = triplet, q = quartet, m = multiplet. 13 C NMR spectra were recorded at 75 MHz. The chemical shifts are expressed (in ppm), reported from the central peak of deuterochloroform (77 ppm). The 13 C NMR spectra are proton decoupled.
Synthesis and characterization on Fe 3 O 4 nanoparticles:
The magnetic nano-ferrites (np Fe 3 O 4 ) were synthesized via reported procedure. external magnetic field applied using a magnet outside the reaction vial to accumulate catalyst then organic layer decanted, aforementioned procedure was followed 2 more times with ethyl acetate then afterward twice with water. The separated catalyst with vial was dried in oven. For the subsequent run, fresh starting materials were added to the vial and the reaction was conducted as described above. The decanted organic and water phase was collected. The organic layer was separated, and the aqueous layer was extracted with ethyl acetate twice. The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 and concentrated in vacuum. The crude product was loaded on a silica gel column and eluted with hexane and acetone as eluting mixture to afford the pure product. 
